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DETAILED ACTION 
Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
35 1 (a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

Claims 1-6 and 13-14 are rejected under 35 U.S.C. 102(b) as being anticipated 
by Uzoh et al. (U.S. Pat. 5,807,165). 

Regarding claim 1, Uzoh et al. disclose (col. 2 lines 46-58 and col. 4 line 34 - col. 
5 line 23) a method that removes a metal layer mechanically from a wafer (which would 
inherently be removing particles from a wafer), comprising the steps of: providing an 
electropolishing electrolyte solution; rotating the wafer in said solution; and imparting a 
positive electrical charge to the wafer by applying an electrical current to the wafer. The 
Examiner asserts that the mechanism of mechanically planarizing the wafer teaches 
that the metal would be coming off the surface as particles. 

Regarding claim 2, Uzoh et al. disclose (col. 5 lines 10-23) that the electrical 
current would comprise a pulsing electrical current and disclose applying a negative 
electrical charge to the wafer in alternating relationship to the positive electrical charge. 
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Regarding claim 3, Uzoh et al. disclose (col. 4 lines 55-67) providing a surfactant 
in the solution. 

Regarding claim 4, see the rejection of claim 2. 

Regarding claim 5, Uzoh et al. disclose (col. 5 lines 10-23) that the electrical 
current would be a continuous electrical current. 

Regarding claim 6, see the rejection of claim 3. 

Regarding claim 13, Uzoh et al. disclose (col. 2 lines 46-58 and col. 4 line 34 - 
col. 5 line 23) a method that removes a metal layer mechanically from a metal layer 
(which would inherently be removing particles from a metal layer), comprising the steps 
of: providing an electropolishing electrolyte solution; providing rotational friction 
between the metal layer and the solution by rotating the wafer in the solution; and 
removing metal from the metal layer by electrolysis. The Examiner asserts that the 
mechanism of mechanically planarizing the wafer teaches that the metal would be 
coming off the surface as particles. 

Regarding claim 14, Uzoh et al. disclose (col. 5 lines 10-23 and Fig. 14) applying 
waveforms of alternating polarity, which would inherently electroplate metal onto the 
metal layer in alternating relationship to the removing metal from the metal layer by 
electrolysis. 

Claims 1-2, 5, 13-14 and 16 are rejected under 35 U.S.C. 102(e) as being 
anticipated by Guldi et al. (U.S. Pat. 6,689,686 B2). 

Regarding claim 1, Guldi et al. disclose (Figs. 1 and 3) a method that would 
inherently remove particles from a wafer, comprising the steps of: providing an 
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electropolishing solution; rotating the wafer in said solution; and imparting a positive 
electrical charge to the wafer by applying an electrical current to the wafer. 

With respect to the limitation "for removing particles from a wafer" in claim 1 , the 
Examiner regards this as a purpose of the method. Guldi et al. do not specify using the 
method for the purpose of removing particles from a wafer. However, the method of 
Guldi et al. would inherently remove at least some of any particles present on the wafer 
during stage 50 of the waveform in Fig. 3. All the steps of the disclosed method are the 
same as the claimed method. Therefore, the claimed method is anticipated. 

Regarding claim 2, Guldi et al. disclose (Fig. 3) alternating pulses of positive and 
negative plating current. 

Regarding claim 5, the waveform of Guldi et al. comprises (see Fig. 3) period of 
continuous electrical current. 

Regarding claim 13, Guldi etal. disclose (Figs. 1 and 3) a method that would 
inherently remove particles from a metal layer on a wafer, comprising the steps of: 
providing an electropolishing solution; providing rotational friction between the metal 
layer and the solution by rotating the wafer in the solution; and removing metal from the 
metal layer by electrolysis. 

With respect to the limitation "for removing particles from a metal layer on a 
wafer" in claim 13, the Examiner regards this as the purpose of the method. Guldi et al. 
do not state that particles would be present on the surface of the seed layer. However, 
at least some of any particles present on the surface of the seed layer would inherently 
be removed during stage 50 of the waveform in Fig. 3. All the steps of the disclosed 
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method are the same as the claimed method. Therefore, the claimed method is 
anticipated. 

Regarding claim 14, Guldi et al. disclose (Fig. 3) alternating pulses of positive 
and negative plating current. 

Regarding claim 16, see Fig. 3. Guildi et al. disclose (col. 4 line 24 - col. 5 line 
16) that metal is removed during stage 50 and metal is plated during stage 54. Guildi et 
al. do not specify that the ratio of metal removed to metal plated would be from about 2 
to about 5 by weight. However, it is known from Faraday's Law that the amount of 
metal plated and removed can be estimated by the amount of charge transmitted. 
Furthermore the amount of charge transmitted can be determined by integrating the 
current waveform, i.e. the area of the waveform. Returning to Fig. 3, the area of the 
waveform in stage 50 appears to be about 2 to about 5 of the area of the waveform in 
stage 54. Therefore, Guildi et al. inherently teach that the ratio of metal removed to 
metal plated would be from about 2 to about 5 by weight. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 3, 7-12, 15 and 17-20 are rejected under 35 U.S.C. 103(a) as being 

unpatentable over Guldi et al. as applied to claim 1 above, and further in view of Taylor 

et al. (U.S. Pat. Pub. 2002/0056645). 
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Regarding claim 3, 7, 10 and 15, Gildi et al. do not specify the composition of the 
electrolyte. However, Taylor et al. disclose (0074, 0140) an electrolyte comprising 
copper sulfate, sulfuric acid and polyethylene glycol of the molecular weight 2500-5000. 
Taylor et al. disclose that electroplating from the disclosed solution gave superior 
results. It would have been obvious to one of ordinary skill in the art to combine the 
electrolyte of Taylor et al. with the method of Gildi et al. because the electrolyte gives 
superior results. 

Regarding claims 8 and 11, see the rejection of claim 2. 

Regarding claims 9 and 12, see the rejection of claim 5. 

Regarding claims 17 and 19, Guldi et al. disclose (Figs. 1 and 3) a method that 
would inherently remove particles from a via opening lined by a seed layer on a wafer, 
comprising the steps of: providing an electropolishing electrolyte solution; providing 
rotational friction between the seed layer and said solution by rotating the wafer in said 
solution; and removing metal from the seed layer by electrolysis. Guldi et al. do not 
specify removing particles and do not specify that the solution would comprise copper 
sulfate and sulfuric acid. 

With respect to the limitation "for removing particles" in claims 17 and 19, the 
Examiner regards this as the purpose of the method. Guldi et al. do not state that 
particles would be present on the surface of the seed layer. However, at least some of 
any particles present on the surface of the seed layer would inherently be removed 
during stage 50 of the waveform in Fig. 3. All the steps of the disclosed method are the 
same as the claimed method. Therefore, the claimed method is anticipated. 
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With respect to the electrolyte solution comprising copper sulfate and sulfuric 
acid in claims 17 and 19, Taylor et al. disclose (0074, 0140) an electrolyte comprising 
copper sulfate, sulfuric acid and polyethylene glycol of the molecular weight 2500-5000. 
Taylor et al. disclose that electroplating from the disclosed solution gave superior 
results. It would have been obvious to one of ordinary skill in the art to combine the 
electrolyte of Taylor et al. with the method of Gildi et al. because the electrolyte gives 
superior results. 

Regarding claim 18, Guldi et al. disclose (Fig. 3) providing a step of electroplating 
metal onto the seed layer in alternating relationship to the removing metal from the seed 
layer by electrolysis. 

Regarding claim 20, see the rejection of claim 16. 

Conclusion 

The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. Bajaj et al. (U.S. Pat. Pub. 2003/0201 185) and Qingtang et al. 
(TW 221315B) disclose substantially similar methods for removing particles from a seed 
layer prior to electroplating. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Michael P. Alexander whose telephone number is 571- 
272-8558. The examiner can normally be reached on M-F 8:30-4:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Roy V. King can be reached on 571-272-1244. The fax phone number for 
the organization where this application or proceeding is assigned is 703-872-9306. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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